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1. 



(Twice amended^ A method of reducing a channel length in a transistor, comprising: 
forming a gate dielectric layer on a semiconductor substrate; 
coupling a barrier layer to the gate dielectric layer, wherein the barrier layer 
prevents oxide undergrowth; 

forming a gate on top\of the barrier layer, the gate having sides, and an effective channel 
length defined by the sides and an amount of overlap between the sides of the gate and a pair of 
source/drain regions; and 

oxidizing the gate with si)des of the gate dielectric exposed, wherein a portion of the sides 
of the gate are converted to an oxiqe and an effective channel length of the gate is reduced. 



2. The method of claim 1, wherein coupling a barrier layer to the gate dielectric layer 
comprises coupling a silicon nitride (SiNMayer to the gate dielectric layer. 



3. The method of claim 2, wherein Coupling a silicon nitride (SiN) layer to the gate 
dielectric layer comprises remote plasmfe nitride processing to form a silicon nitride (SiN) layer. 



4. 



/ice arhe 



. . (Twice amended) The method of claim 1 , wherein coupling a barrier layer to the gate 
^ dielectric layer comprises composite oxidation processing to form a barrier layer. 



5 . The method of claim 1 , wherein fc 
substrate comprises forming a gate oxide 



rming a gate dielectric layer on a semiconductor 
ayer on a semiconductor substrate. 



PENDING CLAIMS 
Docket No. 303.747US1 
Micron Ref. No. 00-1129 



Page 2 



6. The method of claim 1, wherein forming! a gate dielectric layer on a semiconductor 
substrate comprises forming a gate dielectric layer on a silicon substrate. 



(Twice amended) A method of forming a transistor, cdTHfSWsm'gr 



6? 



9 



forming a first source/drain region and a second source/drain region in a 
semiconductor substrate; 

forming a gate dielectric layer on the semiconductor substrate; 
\^ coupling a b\rrier layer to the gate dielectric layer, wherein the barrier layer prevents 

oxide undergrowth; 

forming a gate\>n top of the barrier layer, the gate having sides, and an effective channel 
length defined by the sicies; and 

oxidizing the gatdwith sides of the gate dielectric exposed, wherein a portion of the sides 
of the gate are converted t© an oxide and an effective channel length of the gate is reduced. 

8. The method of claim 7, wherein coupling a barrier layer to the gate dielectric layer 
comprises coupling a silicon nitride (SiN)[layer to the gate dielectric layer. 



9. The method of claim 8, wherein cfoupling a silicon nitride (SiN) layer to the gate 
dielectric layer comprises remote plasma nitride processing to form a silicon nitride (SiN) layer. 



10. (Twice amended) The method of claim 7, wherein coupling a barrier layer to the gate 
Q dielectric layer comprises composite o xidation processing to form a barrier layer. 



1 1 . The method of claim 7, wherein 
substrate comprises forming a gate oxi 



forming a gate dielectric layer on a semiconductor 
e layer on a semiconductor substrate. 
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12. The method of claim 7, whereirf forming a gate dielectric layer on a semiconductor 
substrate comprises forming a gate dielectric layer on a silicon substrate. 

13. The method of claim 7, further including forming a first source/drain extension adjacent 
the first source/drain region and a s/cond source/drain extension adjacent the second source/drain 
region. 

14. (Twic& amended) A method of forming a transistor, comprising: 
forming first source/drain region and a second source/drain region in a 

semiconductor substrate; 

forming aVate dielectric layer on the semiconductor substrate; 
Q coupling a nitride layer to the gate dielectric layer, wherein the nitride layer prevents 

oxide undergrowth; 

forming a gat^on top of the nitride layer, the gate having sides, and an effective channel 
length defined by the sides; and 

oxidizing the gate with sides of the gate dielectric exposed, wherein a portion of the sides 
of the gate are converted™ an oxide and an effective channel length of the gate is reduced. 



15. The method of claim 14, wherein coupling a nitride layer to the gate dielectric layer 
comprises coupling a silicon nitride (SiN) liyer to the gate dielectric layer. 



16. The method of claim 15, wherein coupling a silicon nitride (SiN) layer to the gate 
dielectric layer comprises remote plasma mtride processing to form a silicon nitr^ffiiN-Vlaver. 




17. (Twice amended) The method of claim 14, wherein coupling a barrier layer to the gate 
dielectric layer comprises composite oxidation processing to form a barrier layer. 

* \ 
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18. The method of claim 14, whereiA forming a gate dielectric layer on a semiconductor 
substrate comprises forming a gate oxidi layer on a semiconductor substrate. 

19. The method of claim 14, wherein [forming a gate dielectric layer on a semiconductor 
substrate comprises forming a gate dielectric layer on a silicon substrate. 



20. The method of claim 14, further including forming a first source/drain extension adjacent 
the first source/drain region and a second spurce/drain extension adjacent the second source/drain 
region. 



\ 



9 



2 1 . (Twice amended) A method of forming an integrated circuit, comprising: 

forming a number of transistors on a semiconductor substrate, wherein 
forming at least one of the number of transistors comprises: 

forming a first source/drain region and a second source/drain region in the 
semiconductor substrate; 

forming a gate dielectric layer on the semiconductor substrate; 

coupling a barrier layer to the gate dielectric layer, wherein the barrier layer 
prevents oxide undergrowth; 

forming 4 gate on top of the barrier layer, the gate having sides, and an effective 
channel length defined b^ the sides; 

oxidizing the gate with sides of the gate dielectric exposed, wherein a portion of 
the sides of the gate are coityerted to an oxide and an effective channel length of the gate is 
reduced; and 

electrically connecting the number of transistors. 



22. The method of claim 21, wherein fcoupling a barrier layer to the gate dielectric layer 
comprises coupling a silicon nitride (SiNl layer to the gate dielectric layer. 
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23. The method of claim 22, wherein coupling a silicon nitride (SiN) layer to the gate 
dielectric layer comprises remote plasma nitride processing to form a silicon nitride (SiN) layer. 



24. (Twice* amended) The method of claim 21, wherein coupling a barrier layer to the gate 
dielectric layeAomprises composite oxidation processing to form a barrier layer. 



25. The method of claim 21, wherein forming a gate dielectric layer on a semiconductor 
substrate comprises forming a gate oxide layer on a semiconductor substrate. 

26. The method of claim 2 1 , wherein forming a gate dielectric layer on a semiconductor 
substrate comprises forming a gate dielectric layer on a silicon substrate. 



27. (Twice amended) A method of forming an integrated circuit, comprising: 

foVning a number of transistors on a semiconductor substrate, wherein 
forming at lteast one of the number of transistors comprises: 

^ forming a first source/drain region and a second source/drain region in the 
semiconductoi^substrate; 

forming a first source/drain extension adjacent the first source/drain 

region and a second source/drain extension adjacent the second source/drain 
region; \ 

forming a gate dielectric layer on the semiconductor substrate; 

coupling a barrier layer to the gate dielectric layer, wherein the barrier layer 
prevents oxide undergrowth; 

forming^ gate on top of the barrier layer, the gate having sides, and an effective 
channel length defined by the sides; 

oxidizineVie gate with sides of the gate dielectric exposed, wherein a portion of 
\ 

the sides of the gate are converted to an oxide and an effective channel length of the gate is 



\ 
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reduced; aiVd 

eleclrically connecting the number of transistors. 



28. (Twice\amended) A method of forming an integrated circuit, comprising: 
/p\ forming^ number of transistors on a semiconductor substrate, wherein 
forming at least one of the number of transistors comprises: 

foiling a first source/drain region and a second source/drain region in the 
semiconductor substrate; 

forming a gate dielectric layer on the semiconductor substrate; 



coupling a nitride layer to the gate dielectric layer, wherein the nitride layer 
\ 

prevents oxide undergrowth; 

forminl a gate on top of the nitride layer, the gate having sides, and an effective 

channel length defined by the sides; 

\ 

oxidizin&the gate with sides of the gate dielectric exposed, wherein a 
portion of the sides of the\gate are converted to an oxide and an effective channel length of the 
gate is reduced; and 



electrically connecting the number of transistors. 

— — \ — 



29. The method of claim 28, wherein co/ipling a nitride layer to the gate dielectric layer 
comprises coupling a silicon nitride (SiN) layer to the gate dielectric layer. 

30. The method of claim 29, wherein ioupling a silicon nitride (SiN) layer to the gate 
dielectric layer comprises remote plasma tiitride processing to form a silicon nitride (SiN) layer. 



3 1 . (Twice amedded) The method of claim 28, wherein coupling a barrier layer to the gate 
dielectric layer comprises composite oxidation processing to form a barrier layer. 
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32. The method of claim 28, wherein firming a gate dielectric layer on a semiconductor 
substrate comprises forming a gate oxide liyer on a semiconductor substrate. 



33. The method of claim 28, wherein forming a gate dielectric layer on a semiconductor 
substrate comprises forming a gate dielec ric layer on a silicon substrate. 

34. The method of claim 28, further i lcluding forming a first source/drain extension adjacent 
the first source/drain region and a second source/drain extension adjacent the second source/drain 
region. \ 

35. (Twide amended) A method of forming a memory device, comprising: 
formiri|g a number of transistors on a semiconductor substrate, comprising: 

forming a first source/drain region and a second source drain region in the 
semiconductor substrate; 

fcWing a gate dielectric layer on the semiconductor substrate; 
coupling a barrier layer to the gate dielectric layer, wherein the barrier layer 
prevents oxide undergrowth; 

forming a gate on top of the barrier layer, the gate having sides, and an effective 
channel length defined by the sides; 

oxidizing the gate with sides of the gate dielectric exposed, wherein a portion of 
the sides of the gate a^e converted to an oxide and an effective channel length of the gate is 
reduced; 

forming a num&er of wordlines coupled to the gates of the number of transistors; and 
forming a numbW of bitlines coupled to the first source/drain region of the 
number of transistors. 
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36. The method of claim 35, wherein doupling a barrier layer to the gate dielectric layer 
comprises coupling a silicon nitride (SiN)jlayer to the gate dielectric layer. 

37. The method of claim 36, wherein Coupling a silicon nitride (SiN) layer to the gate 
dielectric layer comprises remote plasmajnitride processing to form a silicon nitride (SiN) layer. 



38. (Twi\e amended) The method of claim 35, wherein coupling a barrier layer to the gate 
dielectric laye\comprises composite oxidation processing to form a barrier layer. 

39. The method of claim 35, wherein f >rming a gate dielectric layer on a semiconductor 
substrate comprises forming a gate oxide 1 iyer on a semiconductor substrate. 



40. The method of claim 35, wherein 
substrate comprises forming a gate dielect 



f Diming a gate dielectric layer on a semiconductor 
ic layer on a silicon substrate. 



41 . (Twffce amended) A method of forming a memory device, comprising: 

forming a number of transistors on a semiconductor substrate, comprising: 

forming a first source/drain region and a second source drain region in the 
semiconductor substrate; 

forming a first source/drain extension adjacent the first source/drain region and a 
second source/draiii extension adjacent the second source/drain region; 

forming a gate dielectric layer on the semiconductor substrate; 
coupling a barrier layer to the gate dielectric layer, wherein the barrier layer 
prevents oxide undergrowth; 

forming a gate on top of the barrier layer, the gate having sides, and an effective 
channel length defined by^the sides; 

oxidizing the gate with sides of the gate dielectric exposed, wherein a portion of 



A 
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the sides of the gate are converted to an oxide and an effective channel length of the gate is 
reduced; 

forming aViumber of wordlines coupled to the gates of the number of transistors; and 
forming a qumber of bitlines coupled to the first source/drain region of the number of 
✓V* transistors. 

f& 

y *** / 42. (Twice amentied) A method of making an information handling system, composing: 
providing a processor chip; 

forming a semiconductor memory device, comprising: 

forming a number of transistors on a semiconductor substrate, comprising: 

forming a first source/drain region and a second source/drain region in the 
semiconductor substrate! 

foiping a gate dielectric layer on the semiconductor substrate; 
coupling a barrier layer to the gate dielectric layer, wherein the barrier 
layer prevents oxide undergrowth; 

forming a gate on top of the barrier layer, the gate having sides, and an 
effective channel length defined by the sides; 

oxidizing the gate with sides of the gate dielectric exposed, wherein a 
portion of the sides of the gate are converted to an oxide and an effective channel length of the 
gate is reduced; \ 

forming a number of wordlines coupled to the gates of the number of transistors; 
forming a number of bitlines coupled to the first source/drain region of the 
number of transistors; and \ 

coupling the processor chip to the semiconductor memory device with a system bus. 



43. The method of claim 42, wherein coupling a barrier layer to the gate dielectric layer 
comprises coupling a silicon nitride (SiN) la>4r to the gate dielectric layer. 



4 
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44. The method of claim 43, wherein coupling a silicon nitride (SiN) layer to the gate 
dielectric layer comprises remote plasma nitrite processing to form a silicon nitride (SiN) layer. 



45. (Twice amended) The method of claim 42, wherein coupling a barrier layer to the gate 
dielectric layer comprises composite oxidation processing to form a barrier layer. 



46. The method of claim 42, wherein forfning a gate dielectric layer on a semiconductor 
substrate comprises forming a gate oxide la4er on a semiconductor substrate. 

47. The method of claim 42, wherein firming a gate dielectric layer on a semiconductor 
substrate comprises forming a gate dielectyic layer on a silicon substrate. 



48. The method of claim 42, further ii 
the first source/drain region and a second 
region. 



eluding forming a first source/drain extension adjacent 
ource/drain extension adjacent the second source/drain 




54. (Twica amended) A transistor formed by the following process: 

formin&a first source/drain region and a second source/drain region in a 

\ semiconductor substrate; 
forming a\gate dielectric layer on the semiconductor substrate; 



coupling a barrier layer to the gate dielectric layer, wherein the barrier layer prevents 
oxide undergrowth; * 

forming a gat^on top of the barrier layer, the gate having sides, and an effective channel 
length defined by the s\des; and 

oxidizing the gate with sides of the gate dielectric exposed, wherein a portion of the sides 
of the gate are convertedVo an oxide and an effective channel length of the gate is reduced. 



